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(54) UQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract 

PURPOSE: To provide a liquid crystal display device having long service life which can 
generate a high quality picture and prevent the degradation in a writing characteristic, 
the degradation in holding characteristic caused by narrowness of a dynamic range of a 
scanning signal driving IC. and also the degradation of liquid crystal itself. 
CONSTITUTION: This device is provided with a TFT-LCD panel 1 consisting of plural 
signal lines and scanning lines arranged in the direction of intersecting each other, pixel 
electrodes provided at each intersection part of these lines and arranged in a matrix 
state, and switching elements (TFT) connected between each pixel electrode and 
signal line and controlled by a scanning line. In a liquid crystal display device in which 
the TFT performs write-in operation of a display signal at the time of applying a 
scanning signal and the TFT performs holding operation of a display signal at the time 
of applying no scanning signal and a picture is displayed, a scanning signal control 
circuit 5 controlling a scanning signal is provided so that a conduction characteristic of 
the TFT is elevated at the time of write-in operation of a display signal and a cut-off 
characteristic of the TFT is elevated at the time of holding operation of a display 
signal. 
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+ (2C..C +C,„ ) X (f /2) XV,.' 
+ C. xf. XV. ' +C, xf, XV, ' 
CC-C. S^-CN- XC. »C, i-rs 



10 



>igai)Ii8S©S;*:rg®^Pc tt. 3*>©|gSbS?g|»* 
Pc =Cc X f . XV. • 

(5) vmmMm 

P, =C, xf, XV, ' 

(6) m'^±w<Dm'^mt}P,,y 

p.,, = <C, +2C..+ 2C.. + C., + 2C,. 
X (f. /2) XV' +N'' XC X (f 
= P.,, (C. f. V) ••• C7) 

[0 04 6] CC-C. §«CW7'>'nV:^^3§. mEEV» 

■:fu-\z:f.m>m^y - T^tj:^ i cscfMs-'^'^^i' 

a^ffi«()^?g^*W-5i. TFT©:t7y-i?m 

[0 04 7] *c-c^ifi. ^ KBi^^^l^ 

^Tlf-SMBftffi (MFIgftffi) J&sjSlgSnTt^S (I^BR 30 
2-69706^) , 

[0048] MF|g«j&©gfeg:0*0 1 4 (C^-T. S 

, /SRSmtctJ. 014 (a) tcn^f J:^K:1. 4. 
N. N+3. N+6, -^-f >©y- h^*iESb-r 

Si^tC. ^#a©ft-^i^{C«iES14. <SS!5Se©M 

■^{c«fi®14©iii(^<l^it» ^ J: 5 cc<t-^i6ag|g|g!ttr 

^rtf^o '>:©T, /'3»3ra(c«014 (b) (Ctk-TJ: ^ 

{C2. 5. N+1, N + 4. N+7. iJC 

©T, /awratciiS 1 4 (c) {C7K-rJ:5K:3, 6. 40 

-. N+2, N + 5. N+8. •••^-f>?r|gS&-rSo iX* 

i ( t ) =Vs +Vn - (2 Vnt/7C) (O^t^Tt) 

i ( t ) =Vs +Vp - (2 Vpt/7C) (-TC^KO) •• (8) 

^^©aia^^{fc«?gs©i&S!tti4*±iB^iaiK^jg?S{ fi^!»©**»g^{ki Lr«?«f-r-5. 

>'i'{c*«c#-r2)1fij!S!^j:!KFl±r*-5©r. ccr«i®^©^ 



V V V *©M 



+ C,.. ) 

/2) XV' 



★ ©T, /3»3F^ec»|gS6-r-5^-f >«7c{CR-,-C. 01 
4 (d) {Cn^-rJ;^{Cl. 4. ••. N. N + 3. N + 
6. "^-Y^r&SJ&J^ (a) t\imS£i)m<OWM^^'i 

{ b ) ( c ) ^mm&iiCVfcm-)t£<o'Q^mt.^vie,t 

■5. 

[0049] JJ^±©<fc 5^cigtt*tTo 

^^*ii'©«|{c^c5*>*»#f-r-5. ^-r. 

( 1 ) 

( 2 ) T F T©5^trai:^mJI 

(3) TFT©OFFmSS 

1)imyLhtli>1fi. (1), (2) ttTU-ffiliS-fs^^^tS 

i:fffliElgl»«:J:or*fj£:5jte/c355. (3) {coc^-rtt. 

M F igitti*iMafi«)(c TFT (D^n^em^m^wma o g 

<fS^b©r*SCi=&#^^>i. TFT©5fe';-i'^c 
<t'?:^»/cOFF!RFtt*i^^-eJJct»RB'). C:©!|^*5il 

^C-C. (3) ©SH*ttJ.C»{cMWr-5. 
[0050] H^©M{5i^atR«y^*. 015 < a ) tC^ 

^*iMt»©t?v, ©^«i. :ft«Bi4-c|g!a)Ut:c»ii* 

«^^*l»l)©rVn (> Vp ) fcJr) 1 7 ^ -;U K©ra 
{cm^{fc«:*Crt,>S<!:-r-5. C©Nf^{4 i (t) 
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1 (t) =Vs 



(8) 

(1/7C) 2 <2/k' n) {l-(-D» } 



4^PaT7 - 1 9 9 1 5 2 
14 



X (Vn -Vp)slnkt + (1/k) 
X <Vn -Vp )coskt 

yvvijt i^xmmfjim:^^ ( 3 o h z ) * * (o^m^L^t 

F,.= (4/7C' ) (Vn -Vp ) 



{l-(-D » } 

... (9) 

. k = 1 tux, 

••• (10) 



EP^. -^mmity uxm 1 5 ( b ) {cts-t 

( 1 ) mB&^it i it) gA-^nf^is^K-rs. 
[00 5 23 (2) mmi'X\,^imMic^*)m9.-ri>. 
[0053] ii^. mmm^tiiMmifn cta^^ 



5«^>jsig) ^m^mRmt (2) ©:^{c*5t,>-c2ia^ 
10 [ 0 0 5 4 3 $-r. <i:'©:^3:-c«>e?Siii5g«i£Si4©m 

[0055] 



i . ( t ) = i 

I. (O)) = I 

i^C^o Sfo-C. I. (W. ) =Otrj:*), 



(t) 



( t - 7C/CD, ) 



(U) 



(co) { 1 -exp( j o);r/<a>, } ••(12) 

XW.mch<DX, C<D^IS!?e-rSNili^©^J^i 



[005 6] «±«ffl«iij**i2iii3g©«-&-C*-5*J, ★ 



( t) 



1. (t) =E 1 (t +n/NXn:/G)B ) 



I . (W) 



■as) 



I. (co) =Z I (o>) eip {J (n/N) toTr/coo ) 



(14) 



[005 7] 3jii*-C:7 >; i'ffiK^^rMm-rSJS^^tai 

■5 3BM^n^n©Ma^^{b i (t) ^mm, — 
immammmmt i ( t ) *siii or t i ^><t 

2T, (T, : 7^-Jl/K^»§= 1/6 0#) -C*o/c 
7';-^/?^^?:, 3iii*ffl«{C<fc»)2T, /3> oso 
i/3^»i-c*?> 1/9 Oi&tc-rscis&inrs/cje). -jlir 

P.,= (C, +2Cci + 2C,. + C.. + 2C,.c 
X { f . /2 (2N+ I) } XV' 
+ N, xc. X { f , /2 (2N+ 1 ) } 
= P.,, / (2N+ 1 ) 

^licm^rhm^tiiix (2n + d 

[0 05 9] MF|gi!)©^«Tifell?ra(C. ||[^©>'^•:^>'^ 

^mtl^^CtXN= 1 . -O^KfD-^y -(-Jll^mS 
X 

1 ) jM^^Kj ( 6 0 H z ) 

2 ) micmmmrm^tn-ftcm-^ ( 2 o h z msb) so 



^h)\'X^tHt, SC(i3)*5 6l§6*»^d:J:^«:Siffl^cD;^ 

-ii' ^J^©^affi3&5■etl•?'n 1 2 os-rnrc^sfc^K'-^ 

x\,>i>, c<Dmmimm-ri>t, 3. 5. 7. -. 2n 
+ 1. -iasosD. mmmxm9.-ti>cti>mmic 

A^$<x^?>-fcib. m^t)=?:i&mx^i,. 
[0 058] -Mcc. MFmm<Dim'mt)P.M, mm 



+c,„ ) 



XV' 



(15) 



3) MFUSS (N= 1 ) 

n. a*SEr*-S2 0. 4 0. 6 0HzfiR:»**i'©lie[ 

[ 0 0 6 0 ] M^^aJl. 2 0Hziga&. MFigS(j(N = 
1 ) (cot^T. y ') v*^^J©¥J^«S«c*tr^)tBMu 
•^;U?:SdSb/c^^?:, Ti2© (^ 1 ) CC^T, (^ 
1) J:0. WT©Ci*s^*>o/c. 
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[0 06 1 ] 



(9) 



mmw-i- 199 152 

16 



m m m 


7 U -y^O^ffiKafc^ (dB) 


2 0Hz 


4 OHz 


6 OHz 


8 OHz 




-53 




-4 1 






-51 




-39 






-26 


-34 


-4 1 


-4 5 



( 1 ) 2 0 H z icmmmm^^ni: urtm-^itv v v.ti 

fiS;^tLr20. 40. 60, so. •••*Ji^,'HliiO^D 

[006 2] (2) MF|g»|{cJ;0^ffliaif) 2 0HzfiS 
^ifim^. sfgoB OHz^^K:^$nrt>sc<b. 

[0063] (3) eOHzfiXt^tCot^rfc, iiSISSil 
tMFig86*i|§lU'^Jl'-C*f). yj yiJlfCjz^hmn^it 20 
»?& i'a^lSSb i I5l D T?* S C i , 

[0 0 6 4] Jil±^Ofc<l:^K:. MFMttStt. ®7U 

AiPiK:;^ir<^cSfcj*. (^1 > tCTKb/c.t'Xc. lis 
igu^,^*i«>±iii(DiiiS^ft=&?ltfec-r. C4i6*^ 

[006 5] cn?r^st-rsfcis?>(c*»?§t:'«. mmm 

(^«St^4) 08K:*^B^©m4cr)|l«fiM{C*jl:f2>@gS 

8 1»®S>'>*Jk 8 2«ft^mF^-<^<. 8 3«y- 
hK^-r>'<. 8 4«3>hP-;um-^3^S> 8 5W$IJ 
aiatftUlIilK^ 8 6W^anI^@SS. 8 7«W^!R 

«mii5ig§8 5 1 or. isfia© 1 ^msL^^o <itimm 

;^e>ti^>*^ fe(TK:^©0<I*i^'^^,, 

[0 066] < 1 ) 1 ^m<o 1 mmi!)i i ^ ^ -;u K»i 

fafCii>Aj:< i-:)T?ife*>-5xui^3-;i'KSthi jy± so 



[0 06 7] (2) 1 ^«|^«fiJrr-2>ffl^©F«9. 17 
l>-SIB^*«*-5ll2©;:^U2^3-;UFSth3 feLh*ntf 
[0 06 8] (3) l^ilS^lt^-Siii^-C. 1:7 -r 

mm ic^it L fcm=&m^mmn ofc-h(oiiis>^ 

Xlyty^ -)V F S th4 Ji(±^{fcl/ri»ntf ^©^2^*1 

[00691 ( 4 ) "5 > Frttcaw^a^i^T-sw^^ 

i'«^e©7 T Ji'e»K:aiijii:di»±Bi h y 

^*i*S©-C-e^©i#l3:-?-©tt«^j^-S*\ iSSIo/t 

^©*1J^WI5|SS*J^oc <bM< ^ Og^S c i*J-C# 

[0 07 0] li^±mB^Uit«?!l©ffe. ^(Oi&S^-^t>^^$t 

S & <!:!^i*fi*©ISffl«:jSM L/ ^j: I^IEB-C^^ 6 n-5 . 
[ 0 0 7.1 ] C©^mi^m*a{C. ll!«l<lJ(t^(C-5r'- F «r 
*H:t/£:D, TFT©'>'-F F^ -^-'<*SlJfflIU/cO -T-S. 
■OS 13 , S*B<j«:-e-©7 ^ F-C*2-r-5^iS 
^f^r«N. N+3. •••) «^2-r-s*«. ^U^ct» 
^^(c o t, i-C ©^i^j&JIftil-C * -5 JS^tc KB 0 * 

©0!l'r«>'N'f u-^jbT^S^ n— u-^ju^tt^ai/^cc^ 
^{COl^T *)^«* Oncl>i#&-y- F ?:*Htrft-^ F 

i S C i fc J: *3 =&i^-r C t r & s . 
[0 07 2] *IIJ60i|-c«. »±iatliinii©*feUlT*fi 

S. ^iii0(i#©Si^!tci'TFT©ON • OFF^n^ 



(10) 

17 

#±iij/itiiii^a0SS*fift*>!i t^J:^K:LT4>J:Ci. 
[007 3] 3 6K:{gTg»S:*j{k-r.5/cA 

1 ( N»^IS) *}®/<:-rrai!a-C^SPaiii^;*c€r < C 

(SIJS^S > 0 1 0 «::*:^Bj(Dm5(Diy6«»|K:fct:ri|5l 20 

4 CDHJfe^rW^fi-^^M F fgaillc J: 0 P^ ? It^r^S 
fSilrfc. ili^lgatiilBlcfgai^H-clgSdo. fife©^ 

or T F T©0 Nlttt^lSji? If * C i ^ItSitC L-CCi 

cn«, atiiii<D^«:oNiti4*sp.gstc/ss<!:s*)n 

[0 0 74] c®JS^k:«. B$p^lA^^*LAj:i:rn«^c 

mux. mwimm^i^micm*)i^i-ti>cti>x^?,^ o 

Ts=Tf/(n + m) 

<b 4 J: 0 ic^abSira T s ^Si^r ^n«I!jili/»±iii 40 

[ 0 0 7 5 ] S 1 0 -Ctt. ^i^^S^tC 1 

n^Lt:c>-S, ^-<>N, N+3. N+6. -i^-r^) 
IS^r**). N^-<>{COti-CWN+ 1 . N + 2^-<> 
**»±ilr & *fiB$pa ?:3fgi-5J:^Cc:&orc» 

^. OS*). j\(.^ifuvifmmi\t\/z. y-h^ 

^iai«3fSK:;^£5J;^{cSfliaJSns. ^^(D^N+3 50 



iRF^¥7- 199152 
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[ 0 0 7 6 ] c c-c. 3is^ss«^-c«. ^(ommufi^ 

'&lf&©^fi«ra{c-rsc<b{cJ:0. 
n--'!J'^?gSi«l/2. y-h^fiSi!Pa«2fg. Bliia-c 
«M:fr<!:*> i<g{c^c-5<fc^{c*(JiaJSn-5. iltc 

j^2/3. y-h*^rai. 5fgtC-riC<!:*>nJtfe 
-C*»). 3 6CC|g«j@14{C<fco-C^i.-5C<!:*>r*i. 
8biii©iia[*sai»ti^5c». S!lJilii^lt±iii<!: Utesr-S 

[0 07 7 ] Sfc. ■i''^> KF«3{cablii^^^-ri<fc5^C 

is^K. '^^^ }r9^<on±micnux^(ommm.ifi^ 

■tri,is^xnm<omiSt.mcifiux\mw&tifim< ^cic 
t^Mmuxmmm.^n^ufci,^iL^ic-o\,^x<mM 

mx^i>. 05©lliS«^r«sbia^(c»y'>-<>3f>u 

m.^wmimi-r ^ c i tc j: d . a^ofc*© isttsis^ 
^cctB^u. c©ma2'5-Y>iBi^u<»45W'>ig 

(Ilifi«^6) 01 2{C. *^HJo||f6©||J£«»|{CteWS 

y- h ©Mi&mERiyf if 5 > y^ -f - h j&Ti^-r. 
[0078] j':^±©F!ir»y- v<owmmfSi^^\mhtc 

tc»iigs©^B$ra*iitjn-r-s«^j:is^tc». y-h© 

<t#^6nSo o^o. »iia^a7j^-r.5i*{c»B# (o 

Ni^ffl*iSi>Ji^) «y" hmi£*lS< (o 
cn». IgSbl C©»EE*il«C»JS^{C«. S)E**IJ 
^{ciii c©^igi*!i-5-i:>S***i. ciiisc^fb©^ 

nrt>i&t»Wiffl{c^A^>©*ssfs LI*, mi 2x\tm5, 
<DmMn^mcm±m<D^ <!:N + 3^-r>i 8f)iii©N + 

4 5'r>©^<b-ciSJE«+^:*:#c^<!:ur. jgiHH^^ 

rtCONiOF F©U-^Jl'^^;?.Tt,i-5. US!) I C©i* 

E*s+^:^#< ^d:t»«-&{c«. aiiBi/»±iiiK:j:ot:. 
|g»il C©fl?!5^BE4tg6^fi:fn«^cCi*i. ^(om^kt 

■r^©m?S^ i j^c o * ^ ©rfte©^ >©e^!HF 
tt*»oNitf4©t-^e>*i^!^cc-r-5ii:^*«S)-5„ ii 

I/. %±i<. 1 iiia#±iijiaJiiii*- Ktc^c-fcJiJiaJ-rn 



(11) 



19 



[0079] -x<ic. y- \-mK^t<om'x.umr^^t^ 

[0080] u±©iysp>ir». m±mib^mm-c^- h 

(oosnsistc. 7 'J 5»*si^-r>«©w«^ 
y f tj<o&Mmiiw-i^nB[K.nny y ^sd*- 3 0 

ti?.. mi/. Se)K:/hS< J5:-5r-4 Od BfelT{CJjc-5 
^©i8ie(**SB^ft< ^CS©-C. TFT-^^^ 20 

?:it-?'-r J: 0 O F F !Kf14'&^< -r *<fc ^ {cy- h ®mBE 

[0 08 2] \cX±.o>mym\t^i>fmm.^^9iimic^^ 

Ury-hOON. OFF U^;U^:oJ^{CL/t*i. 2|s:|| 

ist?iI-cw$^J^aJ^8■?■^^§a©^^Hl!'J^ciBgL. v-*TJi/t? 
<^afi«)-c*4^s^g©»^K:«. $m-c<Dmm^- 

[0 08 3] 40 
[^§«©5«>*] «±lttB^OfcJ:0(c*^iig ) 
(C J;titt. ^fl«)CC^2fi-^igSl@SS©^-/ :^ 5 t!^ U 

ji*!^©^{k-^«^!^©^{b«:|i;5±t-S c itc J: 
0. a^Riiil^©j^*f**. 7 y 

«#©rt^tcj:or*im3n-5 4>©-t?«i&< , ^S^€b 50 
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|gS!l I C^ffltifcTF T - LC D-C*n«^rSfflpJfie 

[0 08 4] (a*«2) (CJ:n«. TF 

©^7y-d?^Sfe{cJ;S7 y ^-f>!W 

*T»)31US*^©ii:A:^:ai^-5C<b*i-Cfr. 3 
i1-*i6-e©!^«:^i?>n^.«l«:LfcCiK:J:0. ^-Y 

mmi^mmt s c i pjtg t s . 

[0 0 8 5] fi?}$^ra^:)lcy-^fi{Cj:or^^ 
CC. »iJ:iH©B#B. y- h©3f7 U^;U?:W-5Ci«: 

[|1M©^^^^B^] 

[0 1 ] m 1 ©IISS0>IfC^t?.5?g^7i^S©a:*:^fiJ 
[0 2 ] H 1 ©lliS«^{cffll,>fc^«@$fJSPia8S©-0!l 

[0 3 ] ^ 1 <Dm&m'<cis\i):b^mmmM'^ii^^ 

[04] mi©llJS^{cte(,i-r. ^^igsbl5iifs©m 

;^>^-<:^- 5 f U>i^^iltAL//cJt^©T F T- LC D 

jU©#liS©fifi[?:n^-r0. 
(0 5 ] 0 2 ©|ISfiC»I{cfflCiA:^«S$IJ®|5l8S 5 ©«l 

[06] ||2©||;teC^{C*il^-5U-^;Ui-'r7 H5ISg©^(S 

[07] m3©iiififi»i(cffl(,*fc*atss*ij®i5igs©#js 

[08] mA<om^micis\,-)i>Mmns.^mrm, 
[09 ] Ii4©ii;te09{c*ji^.5y- h©igit(^j£siyfdi 

[010] m5©iiiS0ii{c*stt.5i5i8§:mfiS;*^-r0. 

[011] ^5©ll)6S0!I{C*jW-5y- h©|gib^E&Cf 

^r-r 5>y9^f- h?:7n-r0. 

[012] l|[6©|ISfi{«lK:teW-2)y" hWigSbmffiRCf 

[013] 7y -^*fi£^^>t*j©i!S^*i«^r^/t 

*'<i:^*>©M{J^«:^j^-r0. 

[014] MF|gS&S©«ii§:*^T0, 

[015] ®^©«a^iS?^&i>':7 y 'J iJim^in-f^ 
0. 

[016] MFIB1I)^©7 y *fi£^}-*^n-r0. 
[017] «iS^^b©iiie?^x-^i' h;u?:^j^-r0„ 
[018] 3£iifeMil)*tf ^/cJsi)«:— MS«j{cfflt,»6tirci 
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1 •••TFT-LCD>'^•*;^ 

2 -iffliJ^n^m-^SSiiSlililSS 
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* 3 -TiiJa^m-^seigsiiiHiK 

4 l~4 4 "*SSSIgSl)I C 

5 . 5 1 ~ 5 4 -^mSflMiS 

5 1 1- VDOCn) miR^dS 
5 1 2 - VssCn) 311RI5I88 
5 1 3-*'5>^'[18g 
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